BOOK I                         STRUCTURE OF THE MOON                               33
the melting of great plains (Mare Serenitatis; not visible on the earth).
2nd Phase, a, melting without uplift of the surface (Batholiths; granite
of Erzgebirge, not recognisable on the moon), I, melting of craters of small
diameter arid quiet up-welling of the lava (Hawaii, Ptolemaeus, Wargentin).
3rd, formation of fissures with rhapsodical explosions (Laki in Iceland,
Vesuvius, Maare of the Eifel, Crater-rills, Hyginus). As local conse-
quences of eruptions come the phases of fumaroles, which are observed on
the earth in 2b and 3, but have not been recognised on the moon.1 No
satisfactory proof has yet been obtained of any present volcanic activity
in the moon or of other definite changes of its surface. At the same
time certain discrepancies have been observed between some of the older
and later maps of lunar topography which may not be wholly due to
erroneous or imperfect delineation, but may possibly in the end be dis-
covered to indicate actual volcanic changes.2
A third class of opinions regarding the lunar " craters " holds them to
be most probably due, not to any action within the moon, but to the
impact of solid bodies from without. This view has been especially
developed by Mr. G-. K. Gilbert, who, after studying the moon's surface
in 1892 with the 26J--inch, refractor of the United States Naval
Observatory, came to the conclusion that the phenomena become more
intelligible if we suppose that before the moon came into existence the
earth was surrounded with a ring of meteoritic bodies similar to those
that constitute Saturn's ring; that the small bodies in this terrestrial ring
eventually coalesced, gathering first around a large number of nuclei and
finally all uniting in a single sphere, the moon. The lunar craters are
thus taken to be the scars produced by the collision of those minor
aggregations or moonlets, which last surrendered their individuality.
There can be no doubt that the collision of bodies moving with planetary
velocities may generate heat enough not merely to melt them, but to
reduce them to the gaseous condition. It has been computed by Mr. R. S.
Woodward that a body falling from an infinite distance to the moon's
surface merely under the influence of the attraction of the satellite itself
will acquire a velocity of one mile and a half per second, which would
more than suffice to fuse the body. But the velocity of shooting stars is
as much as 45 miles in a second, and if any such swiftly moving mass
were to fall on the moon it would not only be melted itself, but a con-
siderable tract of the rock-mass by which its motion was arrested would
also be liquefied. Mr. Gilbert believes that in this way not only may the
crater topography of the moon's surface be most satisfactorily explained,
but that a number of other features ordinarily obscure may be accounted
for, such as the furrows, rills, rill-pits, and white streaks/5
1 E. Suess, "Einige Bemerkimgen liber denJMond," Sitz. A hid. Wiss., Vienna, Math.
Phys. civ. (1895).
'2 Pickering, Nature, xlvi. (1892), p. 134; xlvii. p. 7. On the absence of ,111 atmosphere
in the moon, see G. H. Bryan, " The Moon's Atmosphere and the Kinetic. Theory of Gases,"
Brit. Assoc. 1893, pp. 682-685 ; F. F. Grensted, Prac. Liwrpool (jleol. Sue. Nov. 1887.
3 G. K. Gilbert, " The Moon's Face," Bull. Philosoph, Sue. Washington, vol. xii. (1893),
pp. 241-292.
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